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5^ ^ffl ^ 

tamtam 

^^skm^^mm^m v ^mm skmRxf/xtemT^z/v^ikm^Vj • mm 
[0002] ^^-h^/^^mmm^^m^^u m^i^t^mn^m-r^ttm 

U<Dmm%femk~rZ>Z.ki)mW&tlX\s^ (Science, 202, 19-27, 1984) 0 Ca 

^^^fl^TV^ (Science, 233, 305-312, 1986) c l/^^7/V^>t> N ^^^#^>{C 
«fc*>?3>Hff ^®d^m^tV/cCa 2+ ^S &SCT*fc5o 
[0003] U*?=L#/V^>fe^ ^*^333880Ca 2+ ^^^^^«T% ^:<Z)Ca 2+ ^^ 
*S4. 19X10 5 M _1 ^U 6-7^(Di^MfPttCa 2+ ^g|5^^, a 

<y<DMffl?>s<?wb^xmm^zteb*&<<Dto&frwm£tix^ ^ (febs Lett, 
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327, 251-255, 1993) 0 

[0004] l<*e=L#Af>mfctt. 7iyY\Z&\,^XX%*&mXq 11.1-12) fc##U tM-*5 

^n— r^$*i/a30 % *0>t£#&>«fe£<yvCV (#H|5p7-123985#^fR) 0 
, 299<DTKym&ffimiTZ> 0 ^Ttif ^tHTF ©l/^/l/fycDNAOtS 

[0005] ^mm^m^mm^ca^iy^v^^umm&mtvx 

btvtl ^ (Life Sciences 66, 1769-1780, 2000, Biochemical and Biophysical 
Research Communications 276, 1-6, 2000) 0 ^.fcfalC&lfZfifm^^fflttZte 
ilZ)l'3?~Jj/l'^XD$£1&tffff^W (Molecular and Cellular Biochemisty 131, 
173-179, 1994) -^I^S (Molecular and Cellular Biochemisty 151, 55-60, 1995)B# 

0-26623^^) 0 

[0006] _hiEtf>J;5^ w^^/i^^w^Stt, JffS^#^m^ti^itk, Wfl£, 'bltt 
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mxh<o, zMrx^hnm&i^wEutw mn^^^^^y^—r 
nttft&m^x* ZKDmmfmrtmfrti. ^moti^y^j^^jvcn^m^b 

[0007] ^m^-n. u^x/v^-i/aym* <Dmmm®m<DMm i^ov ^x<DW9zmmx\ 

<D$mAt<D/< : 7^<D±\Z.& l iL\^X\ ^b^X., ^~lJSV^(D$mAb1f&<D%IL 

^<(DCa 2+ ^^^m(Dmmmb(D^y^iimtitcm^i^ ^m^z.^ 

4k'&W&. Yy^^^y^yY^nvxm^tz^ ^hJMcDNA^^y- 
5cDNA£l£g|tU ^O^^M/^^/V^^^ftcDNAJ;«90RF^«9t±ib. 

^^-( p cxn2) ii^al, z(Dmte*mm.^??-z^yh&mm&Mmiz^? 

<Dmfr<DW&frbr>NA&#im^ PCR&^.toTl/^^/^^cDNAd^l^^ 
^>!r , IttWr2E/BpQTC (peripheral Quantitative Computed Tomography) #3g 

j]-mmxibz>T;vm**-7TZ- j ew; ) &, •w%mtp<DmB&mmmx~hz>r>NAmi 
mjmm*'m&x,tz.bz.^ m^±m-w^^^xnm^mz.h^t^m^. #* 
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[0008] mx. nmihmz, ihmw^uxTv—^byyv±94vm<Dmnmmm< 
m^mirz&ffibvx^ tmvt&&frmkm<Dmm^/i'b^xmmx&%mmih 

SE^i/h (K. Yamasaki and Y. Yoshikawa^ Laboratory Animal Science A4 (2\ 1994, 

i25-i3o)^. ^t£25-7k^fbt^^D 24-7km^mmmm^m.^/utcr> 

3 

fot^^D ttmmmz&mtt&B&^z&Kbm^mmmm^-i 1-9140 

3 

^ LDL (low density lipoproteins) Vi?^— »fc^3^?£t£fb£*lfc#b: 

vm^mmm^mm^m^^xnhf^MmM.mf^m^^mmtimw-^;^ 

m (#§8^10-5691 5^m) ^ (NIDDM) ^yb (ZDF/Gmi-fa/f a ; 

0 jfrf-\->V7\ • y^— ) N SDF (Spontaneously Diabetic Torii) r- (MiJ^MFa) . W 
HHL^I^ (^bllJ7-<^/'^y^^/V'^») tf&btlXV ^. 
[0009] ^KOSUH«, SiffiO^#^^(-#V^±iLoofcSi«^JfiL^^T 

[0010] «s^aW-^3£Lfcw^#^ 
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mm (36mm) oa^iw \z&^x?vb&timvttbz.^ f&MM^yHz&^xz.ti 
*x*iz%}bnx\, ^'wmm^tikmmmv>mm±mmx.x. mc^skmr/^ 

££JiA^fflU ^^^^h^^^^y^iyhi^mmM^m^XmT/^^ 
b^^^y^ybi^^X^ Jftm<DinM&hfrbVX\,^Zb&mjttbtiti 0 U 
[0011] -?:<D^ MSH4, 25, 36, 50(Dby>^^^y^yb^m^^X. Mf^^aM'MT 

/is^isfamnmmz&vztomzxz&mz^xm^ito *<Df&^ fam^m 
wmmmmm. bvyy-t^K hdl-=*u*tv—/^ mm^^T^—^mm^ 
. m^yb<Di4mffifrbmm&7Firz.b&n,M£ti, sommd^-mxnmmx^ 
ri^ww^oft, skm t PT/^v^m&\tm^ybKio\,^x25mm 

*mMtt^thh(D&m^^^X^&1rZ)\^^tit>(DXhZ> 0 

[0012] -rt£t>*>*&wn. (i)u3c~*/^^mte+j)mAtsfr, u^x/u^zmm 
^"rtvmm*?. (2) b^^^^yy-m^mm*. mmsk.m&x^yxitmr/>^ 

SJilECl)^©^^^^/^^^^^^^^!!]^, (3) 

v^vtifcbWto (&) mr^^skm^m^^ir^xmw-r^b^ 

mbtiZ>Z.b&&WtbirZ±m (l) mm^mmsk^RX^XJL^T^^skm'e 

i-5_LiE (1) - (3) <DV ^•rtt^^|S«Oi^J5§ifiL^tl«/'Xf*i^T^^>'jfiL?m^-^ 
/Mft*&^ (5) ^^T*fc^^^#m^-r^±le (1) - (4) <D\ ^frt^MSDWfe 
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wmt~rz>_km (d - (5) <d\ >-r n^um<Dmm^mRxf/x\^mr^^y^ 

[0013] tt^imm^ (7)%ffimmM&.36Mffi~50mffiXfrZ)Z.bZ&mt-rZ>± 
IE (6) IB^OffiJJgjfiL^t^/X^i^T/^^^jfiL^^/Wltl^)^, (8) l^atf/W 

i^r/v^^^jfe^(D^/H(j#;^LT^ffl-t-§±fa (8) fam^^-fe^, do) 
^^y^Mvmmm)^. mr^zf^ikm^m^^rr^xm^vx^ mmsk 

8) - do) <d\ ^-rti^mm^m^ (12) ^w-x^^.t^mtir^±M (8) - 
( 1 1) <dx ^-rtifrmm^irmm'rzo 
[0014] £bK:#3iiKte\ (i3)#thmm^hxfo%zb%!wmk-fz>-km8)-(i2)<D 

t-rz>±m(i3) ^.m^W:^, (15) ±ie (d - (7) <Dv^^^iE«oi«j3gjfiL^ 
>5km<Dmmm(D^v—^>y'^m^ a 6) _hiE cd - (7) (Dx^-rti^m^m 
ik^fDmMRxj^yxnr^y^m^m^'Wmi'^t^mtTmmsk 

[0015] [Mill 13 te, ^mm<DZ&M^(DU^^^^h^^^V^yY(D^mf3^ 



WO 2005/041648 



7 



PCT/JP2004/013061 



M^^^-i-mxh^ 

^^t-wn^(D^/^>^j^m(Dm^^^i-mx^o 

[|g|12Ml2|g]f3\ *mW<D14^ 25. 36RXf50Mffii<DU3?^J}/l'?->h : 7>Xi?^=- 

v?7vb<Dikmhvyy±vh*(Dwmi&^&^irmx&z> 0 

[0i4]^i4ig^ N ^^B^^i4, 25, se&t/soMf^w^^^h^^v^^ 

[015]^15|g«, ^BJ(^14 N 25. 36&XF50mffi(DU^l}/l>^>h : 7^Xi?~~ 
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[0016] *mm<D*T7*s]smvokuxi^ u^x/u^mfc^&mAZti, u^xsi^-^ 

v?3¥KhWim&. mm^Rx^/'xi^mT/^^skm^^m^ti.x^.mi- 

ttt. m^m(D^\ihmm(Du^^/u^^M^it^x^M^Mcou^^/v 
^&mm.-fz^t&^% ±.m#tbm®k^xi^ 

o ^/^mmtvxx^^f^x^^^^xnm^^^mm^mmanR^ 
&hz^ti>$>z>&^ m^tskmm^t^yv^m^xi-t^ti^mKm. mmm 
w^mte*mm<Dtc&<Dmwmm&^mthxzfr&xmmkt£Z 0 

[0017] ±mh7^Xi?^=.y?&KhW}V0kL,Xte, Mx.^. iMM^u-M/K^-IE^^ 

if— , ^^jS-T^^t^E— , cDNA#AlMh 7&yb ^]}A 
iyy'-r/vm^-r^^^— ( P CXN2) \Z\s^^/V^±&cVNA*mKUt 

[0018] &it s ±mb7>xi?~~y?&tmw<D&^\,mmk^x, mmihmRxf/xte 

mhti^m(Db9^^^y^0\ibmm^mif^k^x^, u^^tuv^m 
ttxih%b7i/*i?~-vy-$F\iYmm. mz. ttmm<Dm&m j %2WM.<DT*ym 
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[0019] ±IBh7^^^^^fchft^O0*LV mmtVX^ ttW-XIbZYy^* 

[0020] ±m*7>^^y?#Mmmb\^x^ mm mm) vc, i^jigjfiL^ 

srv^o mmmm)m^^x^ m%fam^mT/\sy^ikfc(Dmmztox., -wm 

<D*?})—~^i?Km^^^b&x%z>m\ mm mm) m i^n^mmm^m 
- mmm<D^v-=-^Khm^^t^x^ 0 
[0021] #thW}m^yhxh%m&. ^ibib^^/^>^mmm^-r^hy>^^ 
=s,^s*<d#£\ mmmmmtvx^ 3omm^>±, »^<n36mm-5omm 

[0022] ^BJ<DSJigjfe^^/X{ii«T/^^VlfeS<Df&|R^<D^^y-^^^j&i: 

<D^m(D^v—^>y*^mt\^x^ ±m*mw<DmmikmRTf/jLteWiTsi' 
y'^skm^^mm^. m%sfcmRx?/xtemT/]sy*v^fafc(Dmw&^ir%% 
mmm)m^x^ mkmmzns-u mmmmmum^ m><»mm.m*/ 
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Rxf/xtemT^sii/jkmcD^m - mmm*x?v—~>'y-rz>z.k&-e%z>o tut 
. z*ih<Dx?])—~>y\z&ux, m£M&KhWi®. mz.Rim<om&M#KhWi®> 

[0023] sir, mrnMtev*&m&£9M e fttoiz.nmirz>&* ^m^ms^f/mu^ 

mmm 1 

[0024] Ih^l/Xit^—vf^yh&ftM] 

fg(4M^7^^!>Aftv'7^-h, 25mM^^^y*A(pH7. 0), O. 5% 

„ ;V-^xiu^;VJ^-^yT^VT;V^—;VWMX^\^, 4<C N 10, 00 

0Xg-e205>^'^Ufc o i^m\C^yfny<J—;V^M^ -20X:X$kWU RNA&ifc 

VVVMz.mffiUZo Zti&*V=? (dT)-fe/wn— *}&J>\cmU #!) (A) +RNA^f 

[0025] (cDNAy-T^y— <DftM) 

WMUZtf)) (A) +RNA(5 m g) ^50unit(DMoloney-Murine Leukemia^/V-^J^ 

blC^b/cl^^cDNA^^TOy^^l/T— ^HtDNA7Ky^7- -t?l£»L 
x 2^^cDNA^^L/Co ^tb(-EcoRIT^^— ^#*nb, Xhol, EcoRTOiltf b 

bfc^r— ( A ZAPH) ttgfeLfco Shifty*— it^f^xhyfh 
: &fft\ >i X~7T — i/lf^y* — iy'y-ifX^cDNAy^i'yy}) — <D~7y — v^f^HSfLfco 
[0026] (RCcDNA^n— XDm%0 
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>V— Th^yVVJ*, 0. 4mM5-^n^-4-^a u-3-^VV^^7^-—h) 

[0027] tf ! 7^V'<?#—^<Dy-zf?xi——^tf) 

77-^^- 1 ZAPIIte, ^(DgE^J^^^K^^— T-&5pBluescripttf> 
i£SiE?lJ3r^, A ZAPlHC^n— ^^^^^RCOcDNA^f^^^pBluescript 
fcijf A«**vri>3 0 *fc, pBluesoipt^PJiS^ri^/W'?— ^©IffiRPB^i: 

— 77- $?££fcfc::*J»BSURE»aS8fe$ii\ RCOcDNA^Jt^tfpBluescript^ 
-^^^{C^0SURE^^^RCOcDNA^^«^7^K^L-r 

[0028] (cDNA^'V—hnm.mmmnikfe) 

Sequenasei/^-k (US BiochemicalfljSD V ^TcDNA-lVI?— bO^^SSB^J 

fc^. Zf?^— *MtC7~ — y^Lfco rtL(C35S dCTP, 0. 1M DTT\ 
Sequenaseffl^^^^»Lfc#4^L, (CddATP, ddGTP, ddTTP, ddC 

tp^px., 37 < C5^p^-r^^-hL^ ^e>«T^y/wT5Ky^«^itit?^ 

^/l^^cDNA^iMgE^JSr^-To #btLfcT^y^gH^lt.BB^J#-^2^ 
-To ^^^bff#$tt^l/^^/^^^^-fi^33, 388T*fcofCo dOffittttSi 

bfc^a*yi^>*sDs#yT^y^r5K«^ibfetc«t9»wufc^*fc— S: 
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[0029] mAmtk^nmm) 

^btltc^y hl^^^/V^^gcDNASr^tf ^9^5K, RC-900 (glycerol 
stock ; RC-F), "W— pBluescript SK(-) <tD, ORF^T^r^" tfDN A($r if SrPstl 
SrJBVvCWtfiUfco Cl(D§]«9U3bfcPstI77^^h^:pBluescript II KS(+) (DPstllM 
h^m^^A/fcfo ^KEcoRITHjO^tblU #£>*L*:EcoRI7^^h£, ^Sl^*— 
pCXN2(?ul^y?tt) (Gene 108, 193-199, 1991)<DEcoRIlMM-2#AU 93*1" 
^^/V^^^,^^^— RC/pCXN2^rfiMbfc 0 ^<£>RC/pCXN2£rSall£Sfi 
Ii:MlurCS08rU y^T9-rX$ttfc3. 6kbp079^>-h^#fCo 

[0030] (h^^V?a:^5/^75/h(Df^^) 

9^b^tu^WS:^P^O±iay=T7-rX$tLfc3. 6kbp(DDNA:7^^r^?& 

(D^^^^^ya^rm^mx-mmvtco mmo*-??— ^-k— y— ( 

SD;Sprague-Dawley)^<l^h5rKBti^'i'^/H2^Ffl(KNFFfl 4:00—16:00) , 

0 ^ig^bfco ifti7^h^i5oiu/kgco^jk^ti»j»^^^( b * 

\Z 1 50IU/kg<Dth^tttt»J^^^ (H#^— /UBS «*) *±ag r^n- 

[0031] ^<^>«llCbTP®iLfc^^^— 9yM>SH#P0>*H4flfoKfc, BUSB3. 6kbp<DDN 
A79^^h»« (5ng/ ii mm) &mWSLAL-tio T>-NA7<??&h&&K£tHt 
0P£. C024^3c^—?— F^-Cm-KRB l/jf— Mfflfc) igi&Srffi V * 

^^UfcDNASr^-f-^—hijRC-l ; GGAGGCTATGTTGCC ACCATTGGA 
(IE^J#-^3) , :/9>f*^— huRC-2 ;CCCTCCAAAGCAGCATGAAGTTG (K?U# 
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o 

[0032] DtoS^WM#o$|^] 

^iy^y^yht^ ysfy—y—Y—y— (SD;Sprague-Dawley) ^(D^6EE"f o 
[0033] («?|RJ^^S) 

jfiL-r^t^t-^ ^ciBi#jm^^Mffibfc„ £a.m-zm%rQ2. o^mmmu 30000^ 
xs^mm^m^x, skmzu&vtc skmit. t(D^mi^ir^x-32x:x 

t±* faftmmi:M#M<nfflfem^yh&mi<^x^ ^j/v^m^^^^ c-^M7 
/^^M.A^m^m^m^xmmvt^^mm^^NAmmmm^mm)^^ 
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/H»«at(pH7. 4)3ml{cmb, /hJtto&S'R/fcfK SfcftLfcO. lNTk^fb^hy^ 
A^4. 0mlKT24B#^M9^TT/WttfflLfc^ 10, 000rp m -e5^^^ 
foftmU nt±>tltc±m&VNAm<DmMlZ.&mi^ DNAiteCeriotti<D#j£(J. 
Biol. Chem., 214, 39-77J955) fcSpfcTSIJSUfco #btbfc^^mo^r#H«l^ 

[0034] (ih.mf&$r<Dmmi£Mk) 

m&^mM^tc^^mi—7Rxfmi^-r 0 mi—7RT$mi(D&mn6m<D^y 

h©WiW©i?ii»o Hl-7&tmi<=K * :P<0. 05(*j-JM 

(Dmtim^x)^ * * : p<o. 025 mmmvifetit^x)^ :p<o. ook 
y?9yhKm^x, ^mmmv><D±m^5mm ; 7yh^m^x-h^^tit^. jfr 

[0035] [g|l] 







& 


14 


lift 14 






IE ^ 




IE % h 




<*s (s) 


556±12.8 


534±I0.4 


307±3.6 


318±11.1 






9.66±0. 13 


9.9B±0. 26 


10.46±0. 56 


10. 76±0. 38 




MI'J> 


4. 68±0. 32 


4.55±0.35 


3.33±0.15 


4.00±0. 32' 


\ 




0.161±0. 009 


0.170±0.010 


0.195±0.018 


0.21 2 ±0.009 


£ 




117.8±6.6 


118.2±2.5 


129.4±4.4 


123.7±I.9 






60.9±3.5 


95.4±12.6* 


60.9±7.6 


243.7±30.2* 


I 


HDL-3l/XfP-^ 


65.0±2.8 


77.7±2. 4 # 


75.0±3.7 


106.3±3.7* 


7Jl^> 


4270 ±37 


4259±57 


4794±103 


5161 ±79- 



* : p<o. 05. *mnoM£tt&i>x 
* * : p<o. 02 5, tmmomtimur 

# : P<0. 0 0 1. tm&ZMtlt&lsT 



[0036] £l±<D%fl&frb, i«^^fe^^^/^Vh^^^^^^h« x fftmm 
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o 

[0037] (itmn*<D*^?j>>m<DW7£w%z) 

„ m9t>, * :p<o. oi(ttmm<Dm.tttm^x)&mir 0 

[0038] (Hr%mLrp<DDNAMi(Dmmi&m) 

ti, &&mmmt$tizh<Dbmttttfto laio*. * :p<o. oi wmm<DW.tit 
mvx)&m-to 

[0039] [j!Sp14. 25. 36, 50(Dh7lsXi?~~V?7>yhK&tfZf8,ft<Dm7£] 

*ft(Dmw)bjEm^yhmm)te. ^-mm^ 25. 36Rxf5ommz.&^xMmv 
xuiku ikm^(Dm«mmmmm, hv^v±y-ch\ HDL-=w^n-/K mm 

mm$km&mMM2tmmiz.L,xmfeu ^ti^^^m^^m^m^tc. 
2(^-r 0 Eii-i5^.^2<^^-{ii^6Eo^^¥^e^ ; e^^TO^^i-o 
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*:p<o. oi(ttmmx~&%&m$fc<DiEig : 7vh(Dmbttm^x) 
a p<o. 05, b P <o. oi mmmx-&z>&mm<DjEm : 7vh<Dm& 

[0040] ^(D^^ mii-i4^-rx^ jkm^mmmmm^m. hvv*v±94h\ 
[oo4i] %.tz— mi5{^-rj;5(c N skm^T^y r ^m^-im^yH^^x25m^<D 

[0042] mi] 

















Male 
Female 


Normal 
TG 

Normal 
TG 


9.38±0.17 
8.66±0.14 
8.19±0.04 
8.80 ±0.09 


5.72±0.19 
5.28±0.21 
4.86±0.19 
5.60±0.18 B 


0.1 54 ±0.009 
0.162±0.011 
0.147±0.004 
0.145±0.009 


120.1 ±4.8 
124.9 ±5.3 
125.0±5.4 
129.1 ±1.2 


23.8±0.25 
23.7±0.19 
23.5±0.96 
22.9±0.35 


25® 
Male 

Female 


Normal 
TG 

Normal 
TG 


9.94±0.11 
10.22±0.20 
9.89 ±0.1 6 
10.10±0.18 


4.16±0.19 
4.54±0.13 
3J23±0.09 
3.96+0.21* 


0.1 67 ±0.008 
0.172±0.005 
0.166±0.005 
0.150±0.010 


154.5±5.4 
149.8±5.2 
138.6±3.7 
138.5 ±6.8 


17.7 ±0.28 
16.4±0.30 
19.5±0.81 
18.6±0.45 


363 
Male 

Female 


Normal 
TG 

Normal 
TG 


9.66 ±0.1 3 
9.98±0.26 
10.46 ±0.56 
10.76 ±0.58 


4.86±0.32 
4.55 ±0.35 
3.33 ±0.1 5 
4.00±0.32* 


0.161 ±0.009 
0.170±0.010 
0.195±0.018 
0.212±0.009 


117.8±6.6 
118.2±2.5 
129.4±4.4 
123.7±1.9 


17.5±1.01 
16.7±0.40 
20.1 ±0.53 
21.2±0.49 


50® 
Male 

Female 


Normal 
TG 

Normal 
TG 


10.50±0.15 
11.50±0.43 b 
10.76±0.52 
12.04±0.19 b 


4.25±0.38 
4.25±0.20 
3.21 ±0.19 
2.98±0.18 


0.165±0.008 
0.1 65 ±0.008 
0.1 64 ±0.01 3 
0.177±0.010 


153.5±5.1 
156.7±6.1 
130.8±8.6 
147.9±3.2 


17.2±0.78 
20.1 ±1.15 
20.3 ±1.25 
22.3 ±1.26 



U¥i*^>^>X5?x=V*^h*iE*^M*aatt14. 25. 36at/50a«K 
* p<0.05. b p<0.01 (iE1* 1 7'-jh<0ft&ttt&Lr) 



[0043] m2iZ^iTXy^ Jl»*^i«t^a*^yh9^x5:y^ 

tel4, 25, 36mffi<DffiU^*/V^h7>Xi?^iy?7yHZ&^X#miZ±&V 



WO 2005/041648 



17 



PCT/JP2004/013061 



[0044] fc*3, jfiL» ^/V=«-^Jt^^^^iSS«l/^^/V^>h7^^^ 
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